Summary This study evaluated subjects' impressions of performance of high-intensity discharge (HID) headlamps after in-traffic experience, with an emphasis on colour appearance of red stop signs. 
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Introduction
The development of high-intensity discharge (HID) headlamps (also called gas-discharge headlamps) has raised questions regarding the colour perception of retroreflective stop signs. The reason for this concern is that HID light sources, in comparison to tungsten-halogen light sources, emit proportionally less energy in the long-wavelength end of the visible spectrum-precisely in the most reflective wavelength region of the red component of retroreflective stop signs. ( In the United States, stop signs are red with white letters and borders, and are octagonal in shape.)
As part of our research programme, we performed three previous studies related to the issue of colour perception when using HID headlamps. The first, analytical study(') evaluated the colorimetric properties of retroreflective traffic signs when illuminated by HID headlamps. Two After completing the two runs of Task 2, subjects were given a brief questionnaire concerning each of the two headlarnp types (see Table 2 ).
Equipment
Two cars were used as subject vehicles: a 1990 Cadillac Sedan de Ville, and a 1992 Cadillac Eldorado. Each of the two cars was equipped with both HID and tungsten-halogen low-beam Table 1 Questions in Task 1 (All questions, with the exception of questions 9,10 and 15, used the following five-point response scale: 1 = very poor, 2 = poor, 3 = fair, 4 = good, 5 = very good.) Table 2 Questions in Task 2 (All questions used the following five-point response scale: I = very poor, 2 = poor, 3 = fair, 4 = good, 5 = very good.)
. Figure 1 The relative spectral power distributions of a typical tungsten-halogen headlamp and of one of the four HID headlamps used in this study. (The power distributions of all four HID headlamps were very similar.) Figure 2 shows the luminous intensity values at 14 test points (or regions) that evaluate the compliance with the United States regulationst5> for all eight headlamps (four tungsten-halogen and four HID) used in this study. The locations of the test points are listed in Table 3 . A visual inspection of Figure 2 indicates that the two types of headlamps had similar light output at these test points. However, the maxi- Figure Figure 6 ). Figure 8) . Table 6 summarises the effects of actual headlamps and prior headlamps, as well as their interactions on the ratings. Actual iieadlamps Figure 7 The effect of actual and prior headlamps on making stop signs stand out from their backgrounds. The ratings used the following five-point scale: 1 = very poor, 2 = poor, 3 = fair, 4 = good, 5 = very good. Figure 8 The effect of actual and prior headlamps on helping to see the colours of stop signs. The ratings used the following five-point scale: 1 = very poor, 2 = poor, 3 = fair, 4 = good, 5 = very good. 8 
Conclusions
This study evaluated subjects' impressions of performance of HID headlamps after in-traffic experience, with a special emphasis on colour appearance of stop signs. The same subjects participated in two tasks. In Task 1 the subjects drove (or rode) 19 km through a variety of roadway environments using either HID or tungsten-halogen low-beam headlamps.
The instructions to subjects for this task did not mention colour appearance. Task 2 involved a direct comparison of HID and tungsten-halogen headlamps. In this task the subjects drove (or rode) twice along a 4 km route in a residential area, and they were instructed to pay attention to the colour appearance of stop signs and other objects. The main finding from Task 1 is that the subjects who experienced HID headlamps did not report more (or fewer) spontaneous negative comments on colour appearance of stop signs The information in Figure 2 indicates that at the United States test points the luminous intensity outputs of the HID headlamps were not substantially different from those of the tungsten-halogen headlamps. However, the HID headlamps had higher peak outputs and provided more laterally spread illumination. Consequently, the obtained differences in ratings between the two types of headlamps could be a consequence of the differences in luminous intensity. An alternative explanation is the difference in the spectral power distributions (see Figure 1) . It Figure 2 indicates the presence of intensities of about 120 
